Chemical context
Transition metal complexes with cyclam (1,4,8,11-tetraazacyclotetradecane, C 10 H 24 N 4 ) ligands can adopt both planar (trans) and folded (cis) configurations (Poon & Pun, 1980) . The possible conformers of the trans isomer are trans-I (+ + + +), trans-II (+ -+ +), trans-III (+ --+) and trans-V (+ + --), which differ in the chirality of the sec-NH groups (Choi, 2009) and where + indicates if the H atom of the NH group is above the plane of the macrocycle and -indicates if it is below. The trans-I, trans-II and trans-V conformations can fold to form cis-I, cis-II and cis-V conformers, as shown in Fig. 1 . The trans-III conformation gives the most thermodynamically stable complex with two six-membered rings in chair and two five- membered rings in gauche conformations (Choi, 2009 ). However, the most stable conformation cannot fold to give the cis-III complex as this requires the diagonal NH groups to both lie above or below the plane of the macrocycle. Recently, it has been shown that cyclam derivatives and their metal complexes exhibit anti-HIV activity (Ronconi & Sadler, 2007; De Clercq, 2010; Ross et al., 2012) . The conformation of the macrocyclic ligand and the orientations of the N-H bonds are very important factors for co-receptor recognition. Therefore, knowledge of the conformation and crystal packing of transition metal complexes containing the cyclam ligand has become important in the development of new highly effective anti-HIV drugs that specially target alternative events in the HIV replicative cycle (De Clercq, 2010) .
In Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
A perspective view of the two chromium(III) complex cations and two perchlorate anions in compound (I), drawn at the 30% probability level. ). An extensive array of these contacts generate a three-dimensional network of molecules stacked along the a-axis direction. 2+ with any anion has been deposited.
Database survey

Synthesis and crystallization
The free ligand cyclam was purchased from Fluka and used as provided. All chemicals were reagent grade materials and were used without further purification. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Non-hydrogen atoms were refined anisotropically. All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C-H = 0.98 Å and N-H = 0.99 Å , and with U iso (H) values of 1.2U eq of the parent atoms. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
